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INTRODUCTION 
The National Aeronautics and Space Administration i s  conducting s tud i e s  ( re fe rence  1 ) 
of t he  general aviat ion a i r  t r a f f i c  environment a t  uncontrolled a i rpo r t s .  D u r i n ~  1971 and 
1972, approximately 1500 three-dimensional radar t racks were accumulated a t  th ree  d i f f e r -  
en t  uncontrolled a i r p o r t s .  To provide supplemental data  on general av ia t ion  pi lotincj 
procedures and a i r  t r a f f i c  pat tern preference, pi l o t  quest ionnaires  were offered t o  pi l o t s  
a t tending t he  1974 Reading Air Show a t  Reading, Pennsylvania from June 4-7. 11 question- 
na i re  ( f i gu re  1 )  was designed t o  provide data  f o r  cor re la t ion  with radar  t racks  obtained 
a t  t he  Reading Air Show, and t o  determine p i l o t  preference and procedures a t  ~ ~ n c o n t r o l l e d  
a i r p o r t s  f o r  u t i l i z a t i o n  in  fu tu r e  a i r  t r a f f i c  math models. P i l o t s  were requested t o  f i l l  
out a quest ionnaire  a t  e i t h e r  our radar  data  van o r  t he  NASA display booth. The t e l e -  
vision presentat ion of t h i s  study a t  the  display booth and the  radar  system a t t r a c t e d  
many p i l o t s  who took time t o  f i l l  out t h i s  quest ionnaire .  Although many p i l o t s  did not 
f i l l  i n  a l l  the  data  requested, a t o t a l  of 430 quest ionnaires  were received during the  
4-day a i r  show of which only two were found t o  be non-responsive. 
RESULTS AND DISCUSSION 
Ai rc r a f t  and P i l o t  
In order  t o  r e f l e c t  t he  p i l o t  experience and background responding t o  t h i s  question- 
nai r e ,  histograms i  1 l u s t r a t i n g  t he  type a i r c r a f t  flown, pi l o t  ra t ings  and p i l o t  hours a r e  
presented in  f igures  2, 3, and 4. Figure 2 shows t h a t  t he  p i l o t s  responding a r e  primarily 
single-engine high o r  low wing a i r c r a f t  n i l o t s .  A histogram of p i l o t  ra t ings  i s  shown by 
f igure  3 which i l l u s t r a t e s  t h a t  a wide var ie ty  of p i l o t  s k i l l s  were involved .in supplying 
t he  quest ionnaire  data .  Figure 4 ind ica tes  t h a t  most of the  respondents had l e s s  than 
1,000 hours, however, approximately 11 percent had g rea t e r  than 3,000 hours experience. 
Pi l o t  Procedures 
P i l o t s  were asked t o  record how c lose  they f l y  t o  the  es tab l i shed  pat tern a l t i t u d e ,  
t h e i r  preferred pat tern a l t i t u d e  and why. These r e s u l t s  a re  presented in f igures  5 and 6 
and in  Appendix A.  Most p i l o t s  indicated ( f i gu re  5 )  t h a t  they flew within 100 f t  (30.5 m )  
of the  pat tern a l t i t u d e  and over 95 percent indicated they flew within 150 f t  (45.7 m ) .  
The pat tern a l t i t u d e  preferred by p i l o t s  i s  shown by the  histogram of f i gu re  6. Over 80 
percent indicated a pat tern a l t i t u d e  between 800 f t  (244 m )  and 1000 f t  (305 rn )  was 
des i r ab l e .  Responses t o  why they prefer  the pat tern a1 t i t u d e  c i t e d  a r e  included in 
Appendix A. The reasons vary from height f o r  engine f a i l u r e  t o  n r i o r  t r a in ing .  In gen- 
e r a l ,  those who preferred a  pat tern a l t i t u d e  above 1000 f t  (305 m )  did so t o  avoid o r  see 
other  a i r c r a f t .  The same reasons c i t ed  by p i l o t s  f o r  one pat tern a l t i t u d e  were a l s o  c i t e d  
f o r  o ther  pat tern a l t i t u d e s .  One reason c i t e d  often f o r  t he  1000 f t  (305 m )  aa t te rn  was 
t o  simp1 i f y  height above t he  ground a1 t imeter  readings. 
To provide i n s igh t  and math modelling parameters f o r  t he  uncontrolled a a t t e r n ,  p i l o t s  
were asked when gear and f laps  were lowered and what speed, descent r a t e  and bank angles 
they used in f l y ing  t he  pa t te rn .  Figure 7 ind ica tes  t h a t  most (70%) a i l o t s  lower t h e i r  
r e t r ac t ab l e  landing gears on the downwind l eg ,  although 23 percent do so before pat tern 
en t ry .  P i l o t s  a l s o  indicated ( f i gu re  8 )  t h a t  increased f l a p  angles a r e  used f o r  each 
successive pat tern leg.  Before pat tern en t ry ,  85 oercent of t he  p i l o t s  used a  flac, 
s e t t i n g  of l e s s  than 10 degrees. On downwind l eg ,  75 percent of t he  p i l o t s  used more 
than 10 degrees of f l a p  s e t t i n g .  Very few (1-2%) p i l o t s  used l e s s  than 10 degrees f l a p  
on base and f i na l  pat tern l egs ,  and most p i l o t s  used a  f l a p  s e t t i n q  of more than 20 
degrees. 
Most p i l o t s  indicated they used a  pat tern airspeed between 70 and 90 knots ( f i gu re  9)  
and predominately preferred a  descent r a t e  of 450-500 FPM (2.29 - 2.54 mlsec) as shown by 
f igure  10. The average airspeed and descent r a t e  were 82.3 knots and 479 FPM (2.43 m/sec) , 
respect ively.  
The bank angles used by p i l o t s  turning downwind ( f i gu re  1 1 ) ,  from downwind t o  base 
( f i gu re  12) and from base t o  f i na l  ( f i gu re  13) i l l u s t r a t e  t h a t  between 15 degrees and 
35 degrees of bank angle a r e  normally used f o r  these t u rn s .  Bank angles of 15-25 degrees 
and 30-35 degrees nredominate and the mean bank angle determined f o r  each of these tu rns  
i s  approximately 25 degrees. 
Pi l o t  es t imates  of t h e i r  longi tudinal  and l a t e r a l  ( i f  used) separat ion dis tances from 
other  a i r c r a f t  in the  uncontrolled t r a f f i c    at tern are  shown on f igures  14 and 15. Longi- 
tudinal separat ion dis tances from 0.5 n .  mi. t o  1.5 n .  mi. predominate and the  mean sepa- 
ra t ion  dis tance was 1.16 n. mi. Additionally 55 percent of t he  p i l o t s  responding t o  t h i s  
quest ion,  indicated they used the  l a t e r a l  separat ion dis tances shown in f i gu re  15. The 
l a t e r a l  separat ion indicated was predominately l e s s  than 1.0 n .  mi. with a  mean of 0.77 
n. mi. 
The mean and standard deviation o f  s e l e c t  parameters were included on t he  f i gu re s .  
The means were analyzed t o  determine i f  s i gn i f i c an t  differences occurred as a  function of 
p i l o t  experience. This analysis  indicated t h a t  t he  average resnonse t o  the  various p i l o t  
exoerience categories  was cor re la ted  within one standard deviation of t he  mean value c i t ed  
on each f igure .  Only a  few pi1 o t s  who operate turbo-proc o r  tu rbo- je t  a i r c r a f t  re-  
sponded t o  t h i s  survey. A1 though they indicated higher pat tern a l t i t u d e s  and l a r g e r  sepa- 
rat ion d i s tances ,  t h e i r  reply did not s i gn i f i c an t l y  a f f e c t  t he  mean values determined. 
T ra f f i c  Pat tern Preference 
Each p3lot  was requested t o  s e l e c t  the  a i r  t r a f f i c  o a t t e r n ( s )  which would in t h e i r  
opinion reduce t he  mid-air co l l  is ion hazard in uncontrolled terminal a i r space .  Many pi - 
l o t s  marked more than one pat tern and each was tabulated as one vote f o r  t he  pat tern in-  
d ica ted .  The r e s u l t s  of t h i s  t abula t ion  a re  shown by the histogram of f igure  16. P i l o t s  
comments on the uncontrolled a i r  t r a f f i c  pat tern concepts a r e  contained in Appendix B.  
From f igu re  15 i t  i s  noted t h a t  anproximately 85 nercent of t he  n i l  o t s  n re fe r  a  l e f t  hand 
pa t t e rn ,  11 percent p re fe r  r i gh t  hand and 4 percent indicated a  s t r a igh t - i n  approach. 
The majority (approximately 45%) of p i l o t s  favored the  standard pa t te rn  concept which 
has been used f o r  many years .  However, a l a rge  number (approximately 30%) of p i l o t s  in- 
dicated the  proposed uncontrolled a i r  t r a f f i c  pat tern was des i rab le .  Approximately f i ve  
percent of the  p i l o t s  se lec ted  the base en t ry  and c i r c l i n g  pa t te rns  and l e s s  than two per- 
cent indi cated the  instrument approach procedure would be su i t ab l e .  
CONCLUSIONS 
Pi l o t  quest ionnaires  were u t i l i z ed  t o  obtain data  on general aviat ion p i l o t i ng  pro- 
cedures and preference within the  uncontrol led terminal a i  rspace. The fol  lowing con- 
clusions were drawn from the r e s u l t s  obtained: 
( 1 )  The p i l o t  experience fac tors  and types o f  a i rp lanes  flown by those p i l o t s  
provi ded a represen ta t ive  genera1 av ia t ion  population typical  of those using uncontrolled 
a i r p o r t s .  
( 2 )  Establishment of a standard pat tern a1 t i  tude between 800 f t  (244 m )  and 1000 
f t  (305 m )  would be s a t i s f ac to ry  t o  a very high percentage o f  t he  general av ia t ion  popu- 
l a t i on .  
( 3 )  I t  i s  reasonable t o  expect p i l o t  deviat ions from the  es tab l i shed  pat tern a l -  
t i t u d e  of - + 150 f t  (45.7 m ) .  
( 4 )  P i l o t  procedures f o r  lowering landing gear ,  f l aps  and in cont ro l l ing  airspeed,  
descent r a t e ,  and bank angle a re  remarkably cons is ten t  f o r  a wide var ie ty  of a i r c r a f t  and 
pi l o t  experience. 
( 5 )  A separat ion dis tance of approximately one naut ical  mile i s  comfortable t o  the 
average general aviat ion pi l o t .  
( 6 )  Either  t he  ex i s t i ng  standard t r a f f i c  pa t te rn  concept o r  t he  proposed standard 
pa t te rn  ( re fe rence  2)  would be accepted by a majority of the  general aviat ion p i l o t s , ,  
( 7 )  The tremendous response t o  t h i s  quest ionnaire  - more than 15 quest ionnaires  
were f i l l e d  out by p i l o t s  each hour of the  a i r  show - leads us t o  conclude t h a t  t h i s  
method should be u t i l i z e d  more of ten t o  s o l i c i t  information from the  general aviat ion 
commun i ty  , 
Wall ops Fl i  g h t  Center 
National Aeronautics and Space Administration 
Wallops I s land ,  Virginia 23337, January 31 , 1975 
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APPENDIX A 
PATTERN ALTITUDE PREFERRED AND REASON STATED 
Less Than 800 ft (244 m) 
1. Less c l imb f o r  i n  pa t t e rn  work 
2. Nothing below which i s  more d i f f i c u l t  t o  scan 
3. Good v i s i b i l i t y  t o  runway w i t h  c lose- in  downwind l e g  
4. Doesn't mat te r  
5. Reference t o  t he  t r a f f i c  
6. Prescr ibed f o r  small f i e l d s  - good ground v i s i b i l i t y  
7. Eas ier  t o  v i s u a l i z e  
8. 700 f e e t  t o  800 f e e t  i s  adequate fo rced  land ing  and noise abatement a l t i t u d e  
9. More a l t i t u d e  i n  case o f  problems - more t ime 
800 ft (244 m) 
A l t i t u d e  t o  g l i d e  t o  landing, i f  engine f a i l s  
Hab i t  
Hab i t  
Be l ieve  t h a t  more uncon t ro l led  a i r p o r t s  use i t  
Standard pa t t e rn  a1 ti tude 
To determine wind and see t r a f f i c  
L i g h t  a i r c r a f t  
Good g l i d e  path 
Hab i t  
High enough 
What I learned 
T ra i n i ng  
Most accepted a l t i t u d e  f o r  p a t t e r n  a t  M/V A i r p o r t  (N.J.) 
Useful  zero power land ing  
Habit 
Taught t h a t  way 
Good v i s i b i l i t y  
Habit and seems t o  work 
800 f e e t  was the  pat tern a l t i t u d e  a t  t he  f i e l d  where I do most of my f l y ing  
Tradi t ion 
Used t o  i t  
Normal procedure f o r  me 
Is  comfortable f o r  Cessna 172 and 182 t h a t  I f l y  
Below minimum a1 t i t u d e  of 1000 f e e t  AGL 
A1 lows l rope r  man configuration t o  landing 
Uni formi t y  
I t  i s  a  standard t h a t  a l l  a i r c r a f t  should use 
That ' s  what I was taught 
Standardized 
Tradi t ion 
That i s  where everyone e l s e  i s  l i k e l y  t o  be 
Convenient and f a i r l y  standard 
Standard 
T ra f f i c  - uncon. f i e l d s  
Safnty - v i s i b i l i t y  
Room f o r  e r r o r  
Trained t h a t  way 
Standardized vat tern a1 t i  tude 
Standard 
Standard 
Convention 
V i s i b i l i t y  
Published in AIM 
Bet ter  v i s i b i l i t y  of APT environment 
Good f o r  our nlane and cons is ten t  with o ther  a i r c r a f t  
I t s  convenient and somewhat standard 
Generally accepted as standard 
Comfortable, t ra ined  t h a t  way 
Standard 
Seems t o  be standard 
I t  gives good clearance,  but i s n ' t  too high 
Taught t ha t  way 
Best s u i t s ,  performance allows s e t  u p  on f i na l  i f  heavy crosswind 
Good v i s ib i  1  i  ty  y e t  s a f e  enouoh 
Consistent with o ther  a i r c r a f t  
No reason 
Standard 
Trained t h a t  way 
Habit 
Used t o  i t ,  pa t te rn  where I learned 
Tends t o  be standard a1 t i  tude 
Habit 
I t  j u s t  f e e l s  r i g h t  
Follow t r a f f i c  and s tay  out  o f  heavy pa t te rns  
I ' m  conditioned 
800 a t  a i r p o r t  c lose t o  cont ro l led  f i e l d  (Twin Pine, N.J.) 
Not too high - enough clearance 
Required a t  Flushing 
Used i t  most 
Stay below heavy a i r c r a f t  
Habit 
High enough t o  have chance t o  make a i r p o r t  i f  engine qu i t s  
Standard TPA 
74. Trained t h a t  way 
75. Us~lally spec i f ied  
76. Seems s u f f i c i e n t  i f  there  was an engine f a i l u r e  (1 i gh t  planes) 
Published rules  
Allows s u f f i c i e n t  timela1 t f o r  decis ions 
No preference 
Used t o  i t  
Good judgment 
I learned a t  t h i s  a1 t i  tude 
Assumed t h i s  was "standard" 
Enough a1 t f o r  proper approach 
Best approach and f i na l  
A qood standard 
The way I learned t o  f l y  
Have grown accustomed s ince  standard 
Habit pa t te rn  
Been f ly ing  800 f o r  years  and I l i k e  i t  
Most a /c  f l y  t h i s  a l t i t u d e  there  - can see more a / c  
Because of increase c l a r i t y  of obstacles  
Habit - a1 t i  tude most a i rp lanes  f l y  
Safety 
Sorrewhat standard 
Training 
No need f o r  higher in any but pure j e t  t r a f f i c  
Habit 
V i s i b i l i t y  
Because i t  i s  more o r  l e s s  standard 
Standard a t  my ai  rpor t  (uncontrol l ed )  
I t  i s  a  s a f e  dis tance from the ground, engine out g l ide  
:03. Good hede i  ng  a1 ti t u d e  
104 U s e d t o i t  
'05. G i  i d i n g  d i s t a n c e  s a f e t y  
?06 ,  : f e e l  t h a t  man!/ ~ e o c l e  o v e r f l y  a i r  f i e l d s  a t  1000 f e e t  w h i l e  s too13 ing  around,  
a t  : e a s t  y o u  have 200 f e e t  c l e a r a n c e  f rom guy above y o u  and 300 f e e t  f r o m  t h e  500 f e e t  
f i \ / ~ 7 .  
107. C lose  i n  p e r  l a n d i n g  - n o t  d r u g  o u t  a n ~ r o a c h  
708,  U s u a i l y  f l y  s l o ~  s ' n g l e  e n g i n e  a i r c r a f t  
i 0 9 .  Ease o f  approach and g l i d e  
110, B e s t  s i n ~ l e  s t a n d a r d  v a l u e  t o  c o v e r  busy and n o t  busy a i r  f i e l d s  
1  11 , S tanda rd  p rocedu re  
112 .  Good v i s i  b i  li t!/, access f r o m  power f a i l u r e  
11 3, !,/hat i was t a u g h t  y e a r s  apo 
1 4  H a b i t  
115. I t  conforms w i t h  o t h e r s  - mak ing  them v i s i b l e  
116.  I t ' s  s t a n d a r d  
11 7. Keep c l o s e r  p a t t e r n  
118. T h a t  i s  FAA s t a n d a r d  
119, I have a lways used and most  o t h e r s  do 
120. Custom 
121. S u f f i c i e n t  f o r  a  power off l a n d i n g  
122,  Sa fe  a1 t i t u d e  f o r  eng ine  f a i l u r e  
123. As a  s t a n d a r d  
124. H a b i t  
125. V i s i b i l i t y  o f  aerodrome 
126. Used t o  same 
127. Adequate h e i g h t  
128. Mos t  used 
129. To s t a y  away f r o m  o t h e r  a i r c r a f t  f a s t e r  
130. T r a i n e d  a t  t h i s  a1 t i  t u d e  
Comfortable a1 t i  tude 
Safe eng-out a1 t i  tude in    at tern 
Shortens approach 
Taught approach a t  t h a t  a1 t i  tude 
iliorks f i ne  
Used t o  i t  
Comfortable 
Seems t o  be r i g h t  a l t  f o r  my type f l y ing  
Habit 
Helps t o  see  and be seen 
Ade~uate  ground clearance 
Best s i ~ h t  of t a r p e t  
So I can ge t  in  i f  power f a i l s  
Thus t ra ined  
Best f o r  a l t  loss  
I t  i s  very su i t ab l e  t o  l i g h t  a i r c r a f t  s a f e  time and d is tance  allowed f o r  needs 
Training 
Sdfety 
801 f t  t o  999 f t  (244.1 m t o  304.5 m )  
1 . High enough 
2 ,  S'l ow ai r c r a f t  a r e  a t  t h i s  a1 t and can be seen 
3. Comfortable i n  C-130 
4. Low enough t o  see  ground c l ea r ly  and high enough t o  s e t  uo amroach 
5 ,  Glves you time required f o r  any circumstances 
6. Good a i r  and ground height 
1000 f t  (305 m )  
1, Easy t o  remember, can make f i e l d  i f  engine aui t s  
2 ,  Engine out 
Bet te r  v i s i b i l i t y  than 800 f e e t  
Easy t o  f igure  
Greatzr gl iding distance in event of power f a i l u r e  
Easy t o  spot 
Need maneuvering a l t i t u d e  f o r  various conditions 
Easy t o  remember, s tandardizat ion 
Terrain 
Easy t o  see a i rpo r t  surface and wind indicators  
Most comfortable 
1000 would be ea s i e r  t o  ca lcu la te  
Roominess 
Habit 
Ti me 
Easy t o  f igure  and remember 
Less despondence on power t o  make threshold 
Easy t o  ca lcu la te  pat tern a l t i t u d e  j u s t  t o  add 1000 
More room fo r  correct ions 
Higher a1 t i  tude f o r  grea te r  margin of sa fe ty  
Best visual judgment AGL 
Safer  i f  emergency 
Provides more time t o  s e t  u p  apnroach 
More gl i  de dis tance than 800 or  600 
More time f o r  decisions and accurate maneuvers 
J u s t  f ee l s  comfortable 
More time t o  reac t  in turb 
Easier t o  see proper runway 
I have a heavy a i r c r a f t  which s inks readi ly 
Time 
Terrain - h i l l y  around home a i rpo r t  
Grcund clearance,  v i s i b i l  i  t y  
Safety 
Easy addition t o  f i e l d  elevat ion and convenient l e t  down 
They should be standard 
In case of engine f a i l u r e  you have g l id ing  a l t i t u d e  
Glide i f  engine f a i l u r e  
Easy t o  remember 
Easy t o  remember 
Move a l t i t u d e  in case of engine f a i l u r e  
Gives good clearance and allows good approach 
V i s i b i l i t y  s a f e ty  f ac to r s  t h a t  a r e  involved 
Reading gauges 
Standard f o r  s e t t i n g  up landing ?roc. and noise abatement 
Above s tudents  
Many reasons 
Eas:~ t o  remember 
No i  s e  
Easier t o  teach s tudents  t o  add 1000 t o  a i r p o r t  e levat ion 
Safety in case of Dower f a i l u r e  
Easier  
Used i t  home f i e l d  and i t ' s  a  nice round number t o  remember 
V i s i b i l i t y  
Safety of a1 t i  tude 
Easy t o  add t o  the  a i rpo r t  e levat ion on the char t  
Choice of options in case of emergency 
Habit 
Easy t o  remember 
Naval t r a in ing  
Greater margin f o r  s a f e t y ,  in case of power f a i l u r e  
Easier t o  compute 
Steeper g l i de  path 
Bet te r  f i t  of a l l  a i r c r a f t  types 
Easy compute from f i e l d  elevat ion and comfortable a l t i t u d e  
Easy t o  compute 
Less confusing ( I  don ' t  th ink  enough p i l o t s  use t he  standard ru l e )  
Used t o  i t  
Safe a l t i t u d e  considering a i r c r a f t  cha rac t e r i s t i c s  
Taught by i n s t r u c t o r  
Prefer  high approach and quick descent t o  c l e a r  any possible  obs tac le  
Potent ial  engine - out  s a f e ty  
Can g l ide  t o  runway from down wind l eg  
More time t o  g l ide  i f  engine f a i l u r e  
Easy t o  re1 a t e  t o  MSL indicated 
Easy t o  add i t  t o  f i e l d  elevat ion t o  get  pa t te rn  a l t i t u d e  
More room f o r  maneuvering 
Glide t o  a i r p o r t  
Provides f o r  emergencies 
Above small e r  , s l  ower a i  r c r a f t  
Bad habi t  
Easy t o  remember - about r i g h t  f o r  landing 
Eas ies t  t o  f igure  and c l o s e s t  t o  a i rpo r t  
I t ' s  easy t o  add t o  f i e l d  a l t i t u d e  t o  get  pat tern a l t i t u d e  
Ground clearance pa r t i cu l a r l y  a t  night  
Safety 
More s tandard,  e a s i e r  t o  t r a i n  people t o  remember 
Easy t o  a r r i v e  a t  
Vision and clearance of t r a f f i c  
Ease of number plus o r  minus f o r  AFL and MSL 
I t  allows you time t o  make nornal apsroach and co r r ec t  i f  necessary 
I f  engine fa i  1s you can s t i  11 land 
Safety o r  es tab l i shed  pa t te rn  a7 t i tude  
Good vi s i  bi 1  i  ty  a1 l  around 
Easy t o  use 
Round numbers 
Terr.  obs. v i s .  
Easy to  f inure  
Standardization 
Can land on hard surface (r/v:) from anywhere in ~ a t t e r r ;  
Rounded off t o  next 100 eas:./ t o  f i cu re  and f l y  
Learned t h a t  way 
FAA re5ul a t i  on 
:-rovides good locat ion with res rec t  t o  ac t ive  runway 
S a f e  allowance fo r  e n ~ i n e  f a i l u r e ,  e t c ,  
fii gh wing ai r c r a f t  ( s l  i ~ h t l y  above o ther  ca t t e rn  ai  r c r a f t )  
Besi; v i s i b i l i t y  standard or  1000 f e e t  
tJusl; add t o  f i e l d  e i e v a t ~ o n  
: ? f e u  than 800 and ea s i e r  t c  add above a i r c o r t  a l t i t u d e s  
Sacet:> and noise 
i.Yoye f l e x i b i l i t y  
a ?  r r o r t  layout b e t t e r  
i as%/  to r e n e ~ b e r  
.Stsndardi za t i  cc 
?bztrbct ion clearance 
t d s : ,  t o  f i y u r ~  out c a t t r r n  a l t i t u d e  arid rernerlber 
',!or:? cndnce i f  forced to  larid 
:+op:a f i.916 TnI, - 1000 f e e t  due t o  mountain a t  800 f e e t  
L .  
- J : E  time to adjus t  for  otk,ey a i r c r a f t  and v!itld 
120. Used t o  i t  
121. Judgment 
:22. View of f i e l d  
123. Easier t o  f igure  - more s a f e ty  higher 
124. Good time f o r  a?? planning, good v i s i b i l i t v  
125. Standardized and taught t h a t  way 
126. Convenient 
727. Because of engine out g l ide  
128. Bet te r  f o r  s?acing and planning 
Greater than 1000 f t  (305 m )  
More f  1 exi b1 e  
So I don ' t  col l  ide with anyone 
Bet te r  view of f ie1 d 
Generally calm and you s tay  out of s tudent  t r a f f i c  
Habit 
Safety of addi t ional  a1 t i  tude 
V i s i b i l i t y  
Time t o  s e t  up 
Use major f i e l d s ,  O'Hare, MIA, JFK 
Proper v i s i b i l i t y  
No one e l s e  i s  t he r e  
I t ' s  high enough t o  survey surrounding t e r r a i n  
Can make the  f i e l d  i f  engine qu i t s  
Above and c l ea r  of small S/E  a i r c r a f t  
Airport t ra ined  a t ,  had t h a t  pat tern a1 t i t u d e  
To be above small a i r c r a f t  
Down h i l l  run t o  a i rpo r t  
Because i t s  500 f e e t  above norm l i g h t  t r a f f i c  
19. 1500 f e e t  i s  high f o r  t i g h t  140 KT pa t te rn  
20. Safety f ac to r  
COMIFNTS O R  SUGGESTIOPIS !?N AIR TRAFFIC PATTERN STUD'? 
1. Do not tbink the  procosed FPJ oat te rn  with mu1 t i o l e  en t ry  ooints  arid angles i s  
good. Keep the 45 downwind en t ry .  
2 ,  I ? r e f e r  a  s t r a i g h t  out departure.  
3, Too much radio c h a t t e r ,  more frequencies would help. 
4. I t  i s  des i rab le  t o  pass over the  f i e l d  above t r a f f i c  t o  check wind and t r a f f i c ,  
5. Rotary pa t t e rn ,  any entry o r  e x i t .  
6. For control led and uncontrolled f i e l d s :  a1 1  a i r c r a f t  intendina t o  land,  
switch landing l i p h t s  on as you en t e r  pat tern - day o r  night .  For uncontrolled f i e l d s :  
Neon tube l i gh t i ng  a t  end of ac t ive  runway l i t  and cont ro l led  by auto wind delay system. 
7 ,  Everyone must use same pa t te rn .  
8. I bel ieve your study i s  going t o  reduce accidents .  
9. ,Just t o  adoct a  standard so as t o  minimize unexpected a i r c r a f t  posi t ions.  
10. In general would prefer  a  pat tern t h a t  would al18w ent ry  45' downwind and 45' 
upwind departure s t r a i g h t  out  t o  pat tern a l t i t u d e ,  then 45 r i g h t ,  l e f t  o r  s t r a i g h t  out .  
No turns un t i l  pat tern a l t i t u d e .  
11. There should be some type of "standard" pa t te rn  - act ion should be taken t o  
f ind  one immediately. 
12. Proposed l e f t  pat tern - doesn ' t  t h i s  pat ternogive you f u l l  view of everything 
a t  t r a f f i c  pat tern a l t i t u d e ,  e s ~ e c i a l l y  i f  you have 45 l e f t  en t ry  t o  i n i t i a l  or  upwind 
leg? I think so ,  have flown FTRS/Bombers/Transports most recent ly  T-39 sabre 1 i ne r s  
t h i s  was a  comfortable pat tern even though outside v i s i b i l i t y  i s  more l imited in T-39 
than in  FTR a i r c r a f t .  
13. Of standard pat tern and s t r a igh t - i n  pa t te rn  - Too many variables  a t  uncontrolled 
f i e l d s ,  
14. I would prefer  a  pat tern s imi l a r  t o  the standard with some addi t ional  en t ry  
points in  addi t ion t o  downwind entry.  
15. Standard landing pa t te rns  a t  uncontrolled a i r p o r t s  should not be s e t  without 
incl  uding standard take-off procedures. 
16. Please el iminate  pa t te rns  f o r  a  s i ng l e  runway; which a r e  r i g h t  hand f o r  one 
runway and l e f t  f o r  the  opposite end; e .g ,  same s ide .  
17. Because co l l i s i on  probabi l i ty  i s  proportional t o  N~ where N = number of a i r c r a f t  
volume i t  f igures  t h a t  the  time spent where o ther  a i r c r a f t  a r e  most expected (around a i r -  
por t s )  should be minimized, therefore  the  s t r a igh t - i n  approach i s  the  o ~ t i m u ~ n  followed 
by pat tern producing the  sho r t e s t  possible  f l i g h t  path in  v i c in i t y  of a i r p o r t .  
18. Uncontrolled a i r p o r t  - no unicorn. 
NATIONAL AERONACTICS AVO SPACE ADMZNZSTRATION 
WALLOPS FLIGHT CESTER 
I PILOT QUESTIONNAIRE 
The following d a t a  1s needed t o  g l v e  i n s i g h t  l n t o  p l l o t  p r o c e d u r e s  and p i l o t  I p n f e r i n c c  i n  our s t u d y  of  t h e  m i d - a i r  c a l l i s i m  haza rd  i n  u n r o n t r o l l n l  t e r m i n a l  
! a i r s p a c e  and t o  c o r r e l a t e  our r a d a r  t r a c k  o f  your  a r r i v a l  a t  t h e  Readlng 
I A i r p o r t .  P l e a s e  f i l l  o u t  even ~ f  you dill n o t  f l y - i n .  
A i r c r a f t  and P i l o c  
1. A i r c r a f t  N-Number o r  M a n u f a c t u r e r s  Xake and Hodel  
2 .  Date and Time of  Arrival-_ 
3 .  P i l o t  r a t i n g  h e l d  -- Hrs 
- 
Uncun t ro l l cd  P a t t e r n  l ' c o w  
- 
I. How c l o s e  do you normal lv  f l y  t h e  p a t ~ e r n  a l t i t u d e  + Ft: What p a t t e r n  
a l t i t u d e  do you p r e f e r ?  __ L%p?-- 
2 .  When do you n o r n a l l v  lower gear and f l n p s  and what f l a o  and p o v c r  s e r t i n p s  do 
you use?  
P o u r r  S r l t i n ~  (YI 'Y or  
T l a ~ s  Gear Flap S c r t i n g  
-A Y a n i f a l d  I ' r r s J  
Before i ' a t t e r r  En t rv  L? U - 
 ownw wind 1--7 1.7 
BJSr  !7 c-7 - 
Sot  A p p l i c a b l e  a 3 
3 .  Ghat is your most c o n f o r t a b l e  base  and f i n a l  d e s c e n t :  Airspeed Kts?  
Descent  K.1tr 
--- 
-- 
? . P . ~ l . ?  
. What a re  your  approx ima te  bank a n ~ l e s  used i n  t u r n i n g :  
a1 Downwind 
-- 
c l  Base tc, Fin.,] 
b) Uuvnwind t o  Base 
- 
5.  !+%at a p p r o x i n a t e  s e p a r a t i o n  d i s t a n c e  do vou i i se  when f o l i o w i n g  a n o t h e r  
a i r c r a f t  i n  tile t r a f f l i  p n r t e r n  h>l'! uo y o u  a l s o  u s e  lateral 
d i s t a n c e  f o r  i r p a r ~ t i o n  U Yes 0 So? Now nuch S . Y . ?  
I P a t t e r n  P r e f e r e n c e  
Vhich o f  t i le  f o l l o w i n g  A i r  T r a f f i c  P a t t e r n s  do vnu t h i n k  ~ < , ~ i d  a \ i n ~ n ! i r c  t h e  
mid -a i r  c i l l l i s i s rn  haza rd  ar u n c o n t r o l l e d  a i r p o r t s :  
1. S tandard  2 .  Propascd 
Left a 
- 9 +- 
3 .  ff S t r a i g h t - i n  C i r c l i n  
L e f t  0 
Righ t  0 
--~ta-. - ++- 
7 .  On t h e  back of t h i s  q u e s t i o n n a i r e .  s k e t c h  the p a t t e r n  you f l ew on 
a r r i v a l  a t  Reading - p l a c e  t i c k  marks [(XI f l a p s  and ( 0 )  gear1 an  
your s k e t c h  where they  o c c u r r e d  - and i n c l u d e  any comments o r  s u g g e s t i o n s  
you have on our a i r  t r a f f i c  p a t t e r n  s t u d y .  
THANK YOU 
F i g u r e  1. P i  1 o t  ques t i onna i re  
Figure 2 ,  Histogram o f  a i r c r a f t  type 
- .  1gure 3, Histogram of a i  l o t  r a t i n ? s  
HOURS 
F'gurc 4 ,  H~s togram of c i l o t  hours 
50 
Mean - 69 f t  (21.0 m) 
Std.  dev ia t ion  - 58 f t  (17.7 m )  
5: 25 
LLI 
C) 
a: 
LLI 
n 
0 
(30.5) (61  .O) (91.4) (122.0) (152.4) meters 
Figure 5. Histogram of dev ia t ion  from p a t t e r n  a l t i t u d e  

MATTERN LOCATION 
F igu re  7 ,  His togram o f  p a t t e r n  l o c a t i o n  when l a n d i n g  
gear i s  iowered 
Approximate f 1 ap angle , deg 
T r a f f i c  pa t te rn  leg  
F f  gure 8 Pistocram o f  arcroximate f l a p  angle vs. 
t r a f f i c    at tern leg 
Mean - 82.3 knots 
Std. dev i a t i on  - 27 knots 
Airspeed, knots 
F igure 9. Histogram o f  a i rspeed 
7 5 
Mean - 479 f t /min (2.43 m/secl 
'S td .  dev i a t i on  - 158 f t /m in  (0.80 m/sec) 
0 200 400 600 800 1000 fee t lm in  
(0 )  (1.02) (2.03) (3.05) (4.06) ( 5 . ~ 6 )  meters/sec 
F igure 10. Histogram o r  aescent r a t e  
Mean - 25.6 deg 
S t d .  d e v i a t i o n  - 9.6 deg 
0 
rr, 
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Z 
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Bank ang le ,  deg rees  
F igu re  11. Histogram o f  bank a n g l e  on e n t r y  t o  downwind l e g  
Mean - 25.1 deg 
S t d .  d e v i a t i o n  - 7.4 deg 
0 
LO 
* 
Z 
a 
I 
I- 
z 
W 
I- 
Bank a n g l e ,  degrees  
F igu re  12. Histogram o f  bank a n g l e  on t u r n  from downwind 
t o  base  l e g  
Plean - 23.8 dec 
S td .  deviat ion - 7 , 9  deg 
0 
L n  
d 
I 
I- 
a: 
W 
I- 
Bank angle,  degrees 
Figure 13. Histopran- of bank angle on turn from base 
t o  f i na l  lecj 
?lean - 1.16 n ,  mi, 
Std deviat ion - 0 .8  n ,  m i .  
0 1  2 3 4 5 
Distance, n .  mi. 
Figure 14. Histogram of 7ongitudinal s e ~ a r a t i o n  d is tancs  
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